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Nano-Cocoons:
Novel Drug Delivery 
Particle
Drug delivery involves various approaches 
to transport a drug inside the body to safely 
achieve its desired therapeutic effect. Recent 
developments include using carbon nanotubes, 
but they pose certain toxicity. This toxicity can 
be mitigated by combining carbon nanotubes 
with biocompatible materials.
A team of researchers at the Indian Institute 
of Technology, Madras have designed nano-sized 
biomaterials (termed as nano-cocoons) which can 
serve as a potential drug delivery system in the 
future. They used polyethylene glycol (PEG), a 
biocompatible polymer, to synthesize these ultra-
is extensively used in biomedical engineering 
through tissue engineering, drug delivery, and 
biosensors.
The nano-cocoons are of the size range of 
100 to 200 nanometres, where one nanometre 
is one-billionth of a metre. Curcumin (an active 
anti-cancerous ingredient of turmeric), having 
poor bioavailability, was used to check the 
cocoon-curcumin complex successfully delivered 
curcumin inside brain cancer tissues, while 
curcumin alone failed to do so. 
can cross over the blood-brain barrier and deliver 
medicinal drugs to brain tumour sites. Moreover, 
applicability in real life conditions. These nano-
cocoons could be further explored for targeted 
drug delivery (Nano-Structures & Nano-Objects 
2018, 13: 30-35). Diagram demonstrating crosstalk between brain and the gut mitochondria 
in acute mental stress
Researchers at Kolkata’s CSIR-Indian Institute of Chemical 
mechanism by which acute mental stress damages the stomach 
resulting in gastric ulcer or stress-related mucosal disease.
The study showed that acute mental stress activates stress 
corticosterone responsible for transmitting the signal from 
the brain to gut mitochondria. The corticosterone causes 
glucocorticoid receptor (GR) translocation to gut mitochondria 
which negatively impacts the mitochondrial functions. The data 
revealed the heavy accumulation of harmful free radicals in the 
mitochondria present in the inner lining of mucosal cells leading 
defective mitochondria). 
It was hypothesized that scavenging mitochondrial free radicals 
or controlling mitophagy could prevent a stress-induced gastric 
ulcer. During mental stress, the levels of corticosterone, as well 
Corticosterone once released into the blood enters mitochondria 
and reduces ATP production and respiration capacity. By 
preventing corticosterone from binding to the glucocorticoid 
receptor, stomach injury in the animals can be averted.
The pre-treatment with two common psychoactive 
drugs, diazepam or olanzapine (that blocks stress perception) 
compromised stress-induced increased corticosterone 
concentration and drastically reduced gastric mucosal injury and 
bleeding. Interestingly, none of these drugs offered any protection 
against gastric injury where the brain was not involved indicating 
that it is indeed the acute mental stress which is causing gastric 
complications. 
This research advocates a new generation of anti-stress 
medications with minimal side effects which would aim at 
Free 
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